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Motivation

• Autonomous Underwater Vecicles (AUVs)
• used for collecting information on coastal ecosystems or 

underwater installations, search and rescue operations, 
inspection of intake and discharge of thermal plants, …

• Motion / path / trajectory planning to guarantee the efficiency 
and safety of vehicles

• Optimize different objectives, such as total travel time, energy 
consumption, and quantity and quality of data collected



Why Visualization and How

Visualization for
• Exploration
• Explanation
• Illustration

Visualization techniques:
• Arrows, glyphs
• Stream/Pathlines, LIC
• Particle animations
• All renderings produced with ParaView

Spoiler: Simple techniques (arrow plots) worked best



Stage 1: Steady 2D and 3D Flow

• Not using streamlines at all, LIC only as eye candy
• 3D perception difficult, showing horizontal and vertical

slices following the path



Stage 2: Time-dependent 2D and 3D Flow

• Separated horizontal and vertical slices
• Animation (frames) for time-dependence
• Removed LIC



Stage 3: Uncertainty in 2D

• Simply plotting all arrows at sample points
• Certainly more sophisticated glyph possible
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Conclusions

1. I consider 3D flow visualization (especially time-dependent 
and/ or uncertain) an unsolved problem

2. 3D flow visualization will have to include a reduction to 2D
3. LIC / pathlines often (usually?) inadequate



Questions?


